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Abstract
Aim: Several countries have recently established multistakeholder strategies 
to prevent or control overweight and obesity; however, studies have not yet 
been done on their effectiveness and likely impact. This study’s objectives 
were to (i) explore sector-wide benefits and impacts likely to accrue from 
implementing an obesity prevention strategy in the Australian state of New 
South Wales; (ii) discuss the wider implications of the findings for research 
and practice; and (iii) strengthen the case for sustained implementation of a 
comprehensive, intersectoral approach.
Method: A case study approach, including evidence reviews and illustrative 
epidemiological models, was used to show potential benefits from meeting 
selected targets and objectives specified in the strategy. 
Results: For adults, improved health outcomes potentially include reductions 
in all-cause mortality, cardiovascular disease, type 2 diabetes, various 
cancers, osteoarthritis, infant mortality and healthcare costs. Potential benefits 
beyond the health sector involve disability payments, absenteeism, worker 
productivity, workplace injuries and insurance claims. For children and 
adolescents, improved health outcomes potentially include metabolic risk 
factors, dental health, prehypertension/hypertension, cardiovascular disease 
risk factors, depression, rates of mortality in hospitalised children, bullying 
and otitis media.
Conclusion: Sector-wide health, social and economic benefits from 
successful implementation of multisector obesity prevention strategies are 
likely to be substantial if specified targets are achieved. Epidemiological 
modelling described in this paper for selected examples provides illustrative 
rather than comprehensive evidence for potential benefits. Process evaluation 
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Key points
• Several countries have established 
comprehensive strategies to prevent or 
control overweight and obesity
• Studies have not yet been conducted on 
the effectiveness and impact of these 
strategies on obesity prevalence
• A case study in New South Wales shows 
that health and societal benefits from 
successful implementation are likely 
to be substantial if specified targets 
are achieved
• Evaluation of multisectoral strategies is a 
key priority for obesity prevention efforts
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Introduction
The prevalence of overweight and obesity is rising 
internationally.1 Most of the adult population, and 
one in five children, are now overweight or obese 
in Organisation for Economic Co-operation and 
Development (OECD) countries.2 Although weight gains 
were largely beneficial to the health and longevity of our 
ancestors, substantial proportions of the populations 
in these countries have now crossed the line beyond 
which further gains compromise health.2 As body 
mass index increases, so too does the prevalence of 
comorbid conditions, including diabetes, cardiovascular 
disease and some cancers.3 Severely obese people 
die 8−10 years sooner than people of healthy weight, 
with every 15 extra kilograms increasing the risk of early 
death by approximately 30%.2 Rising medical costs are 
associated with increasing prevalence of both overweight 
and obesity.4 Obesity is estimated to be responsible 
for 1−3% of total health expenditure in most developed 
countries (and 5−10% in the US), with costs expected to 
rise rapidly in coming years as obesity-related diseases 
become more prevalent.2,4
As recently noted by the OECD2 and the World Health 
Organization1, many countries have adopted strategies 
and policies to prevent or control overweight and obesity. 
Best practice includes multistakeholder frameworks, 
which involve business and civil society actors in the 
development of public health policies5; however, because 
these frameworks have only recently been implemented, 
evidence of their effectiveness and likely impact is just 
beginning to emerge.1,2 This paper takes a case study 
approach to examining a multistakeholder obesity 
prevention strategy in the Australian state of New South 
Wales (NSW) − the NSW Healthy Eating Active Living 
(HEAL) Strategy 2013–2018 (www.health.nsw.gov.au/
heal). Specifically, we used epidemiological modelling to 
demonstrate potential benefits from meeting a subset of 
the targets specified in the HEAL Strategy. 
The HEAL Strategy provides a whole-of-government 
framework to promote and support healthy eating and 
active living in NSW, and reduce the impact of lifestyle-
related chronic disease. The strategy sets a number of 
targets that aim to encourage and support the community 
to make healthy lifestyle changes at a personal level, 
and create an environment that supports healthier living, 
through better planning, built environments and transport 
solutions (Box 1). To achieve these targets, the strategy 
includes activities such as state-wide and targeted 
programs for children and young people, workplace-
based programs to support physical activity and healthy 
eating, changes to urban planning and design processes 
to encourage and facilitate active living and healthy 
eating, expansion of the telephone-based Get Healthy 
Information and Coaching Service, targeted programs for 
people with prediabetes and women at risk of gestational 
diabetes to prevent progression to type 2 diabetes, and 
changes to consumer nutrition information requirements 
and communication.
of the extent of implementation of these multisectoral strategies, together 
with the accumulated data on intervention effectiveness, will determine their 
potential population health benefit. Quantifying the health and social benefits 
that are likely to accrue if comprehensive sector-wide obesity prevention 
and control strategies are established can strengthen advocacy for their 
sustained implementation.
Box 1. Targets and objectives of the NSW Healthy 
Eating Active Living Strategy 2013–2018
Targets
• Reduce overweight and obesity rates of children and 
young people (5−16 years) to 21% by 2015
• Stabilise overweight and obesity rates in adults by 
2015, and then reduce them by 5% by 2020
• Increase participation in sport, recreational, arts and 
cultural activities in rural and regional NSW by 10% 
and in Sydney by 10% from 2010 to 2016
• More than double the mode share of bicycle trips 
made in the Greater Sydney region at local and 
district levels by 2016
• Increase the mode share of walking trips made in the 
Greater Sydney region at local and district levels to 
25% by 2016
• Increase the proportion of total journeys to work by 
public transport in the Sydney Metropolitan Region to 
28% by 2016
• Increase the percentage of the population living 
within 30 minutes by public transport of a city or 
major centre in metropolitan Sydney
Objectives
1. Reduce intake of energy-dense, nutrient-poor food 
and drinks
2. Increase consumption of fruit and vegetables
3. Increase incidental, moderate and vigorous physical 
activity
4. Reduce time spent in sedentary behaviours
5. Increase community awareness of healthy eating and 
physical activity as protective factors against chronic 
disease
6. Increase intake of water in preference to sugar-
sweetened drinks
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Methods
Evidence reviews and epidemiological models were used 
to illustrate examples of sector-wide benefits that could 
accrue as a consequence of successful HEAL Strategy 
implementation (i.e. meeting specified targets and 
objectives).
Evidence reviews
A rapid evidence review was undertaken between August 
and October 2014. The review’s scope was confined 
to the overweight and obesity targets for adults and 
children, and the six strategic objectives (see Box 1). 
Box 1 shows the HEAL Strategy targets and objectives 
as set out in the strategy document itself; this analysis 
focused on quantifiable targets (overweight and obesity) 
and directional targets (as shown in Table 1). The review 
scope did not include the targets on participation in sport, 
recreational, arts and cultural activities, and active travel. 
This review followed the Evidence Check methodology 
(www.saxinstitute.org.au/our-work/knowledge-exchange/
evidence-check), which does not comprehensively review 
all the literature relating to the topic area, but reviews 
evidence tailored to policy maker needs in a policy-
friendly format. Reviewers identify gaps in the evidence 
but do not undertake new research to fill these gaps. The 
review’s purpose was to:
• Identify additional health conditions and wellbeing 
indicators (beyond overweight and obesity) where 
there is strong evidence that meeting the HEAL 
Strategy’s specified targets will improve outcomes
• Provide information on the level of change in the 
targets that are associated with better outcomes for 
illustrative health conditions and wellbeing indicators
• Examine in greater detail the use of this method in the 
context of global obesity prevention
• Discuss the implications of the review findings for 
research and practice. 
Search strategy 
Searches were undertaken to identify articles about 
specific health conditions and other (direct or indirect) 
outcomes associated with:
• Reducing overweight and obesity
• Reduced consumption of energy-dense, nutrient-
poor foods
• Increased fruit and vegetable consumption
• Increased water consumption and reduced 
consumption of sugar-sweetened drinks 
• Increased incidental and moderate-to-vigorous 
physical activity
• Reduced sedentary behaviours
• Improved community awareness of healthy eating 
and physical activity as protective factors against 
chronic disease.
Searches were undertaken to identify articles reporting 
on epidemiological associations with any of the following 
direct health outcomes:
• Cardiovascular disease
• Cancer
• Hypertension
• Anxiety or depression
• Arthritis
• Type 2 diabetes
• Morbidity associated with the above conditions
• Mortality 
• Wellbeing indicators.
Wellbeing was broadly defined and included 
dimensions such as school or social participation, 
childhood development, injurious falls and health-
related quality of life. The searches also aimed to identify 
associations with other direct or indirect outcomes 
(e.g. performance at school or economic benefits). The 
searches were restricted to studies published between 
January 2000 and September 2014, except for the 
exposure variables of overweight and obesity, for which 
the search was restricted to 2012–2014. Evidence from 
meta-analytic and systematic reviews on individual health 
outcomes was included from 2012 onwards because of 
the vast amount of literature on the association between 
overweight and obesity and health outcomes. In all cases, 
the most recently published meta-analysis or review 
article for each outcome was used. Searches of Medline, 
Pre-Medline and PsychINFO were undertaken using 
Medical Subject Headings (MeSH) terms and keywords 
(phrase searching) to identify recent reviews, systematic 
reviews and meta-analyses of population studies. 
Search strategies were tailored for each target and 
objective; the most recent data from the highest quality 
studies were extracted, wherever possible. Articles were 
screened on the basis of title and abstract, and, where 
required, full articles were obtained. Only articles that 
reported on the association using appropriate statistical 
methods were included. Narrative reviews were excluded. 
Articles with nonsignificant findings were generally not 
selected, except for the effects of overweight and obesity 
in children, for which few risk measures were reported 
in the literature. A limited grey literature search was 
also conducted. Details of the search strategies can be 
accessed in supplementary online material: ses.library.
usyd.edu.au/handle/2123/8718
Epidemiological models 
Population attributable risk (PAR)–based estimation 
of lives saved and diseases prevented through 
implementation of the HEAL Strategy was undertaken 
for five illustrative examples of the potential outcomes of 
strategy effectiveness: (i) physical activity and colorectal 
cancer, (ii) fruit and vegetable consumption and 
coronary heart disease, (iii) sugar-sweetened beverage 
consumption and type 2 diabetes, (iv) sedentary 
behaviour (sitting time) and all-cause mortality, and 
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(v) overweight and obesity and type 2 diabetes. The 
outcomes were selected based on the burden of disease 
in Australia, as identified by Begg et al.6 Epidemiological 
modelling was used to examine the effect of achieving 
targets and objectives for selected health outcomes. 
PARs were calculated to quantify the benefit that could 
be expected for selected health outcomes if the HEAL 
Strategy targets and objectives were met. 
PARs estimate the proportion of events (cases, 
deaths, hospitalisations, etc.) that can be attributed to 
a particular risk factor – for example, the proportion of 
lung cancer cases attributable to smoking. PARs were 
calculated as:
where Pe is the prevalence of the risk factor in the 
population and RRe is the relative risk (RR) of the event, 
adjusted for confounding factors.
RRs were sourced from the most recent meta-analyses 
identified as part of the evidence review; earlier meta-
analyses were examined to ensure consistency of the RR 
selected. Prevalence of insufficient physical activity (less 
than 150 minutes/week), insufficient fruit consumption 
(less than two serves/day) and vegetable consumption 
(less than five serves/day), and overweight and obesity 
were sourced from the NSW Population Health Survey.7 
Sugar-sweetened beverage consumption was sourced 
from the Australian Health Survey8, and sitting time 
prevalence was calculated using national data from the 
recent 20-country study.9 All data were for adults. After 
calculating the PAR for each risk factor and associated 
outcome, we determined the number of events that would 
be avoided if the HEAL Strategy targets and objectives 
were met, using the formula from Lee et al. (2012)10:
where Ie is the incidence of the outcome in the NSW 
population and ∆ is the targeted change in the risk factor. 
The targeted change in adult overweight and obesity 
(a 5% reduction by 2020) was based on the HEAL 
Strategy target. For physical activity and healthy eating, 
the modelled targets were consistent with the outcomes 
and performance benchmarks stipulated in the National 
Partnership Agreement on Preventive Health (www.
federalfinancialrelations.gov.au/content/npa/health_
preventive/national_partnership.pdf). For sedentary 
behaviour and sugar-sweetened beverage consumption, 
the modelled targets were consistent with the magnitude 
of change reported in recent systematic reviews.11,12
A better PAR method would have considered Pd, the 
prevalence of exposure in those with the outcome of 
interest; however, the health surveys used could only be 
used to calculate Pe. This provides conservative estimates 
of the cases avoided, because, whenever a risk factor 
is positively associated with an outcome (as in all our 
PAR= Pe (RRe –1)RRe
Avoided events= Ie × PAR × ∆
examples), Pe is lower than Pd. This means that all our 
estimates are lower than they would be if we used the 
technically more correct Pd.
Results
Quality of evidence
For multiple health and other outcomes in relation to 
achieving the HEAL Strategy targets for overweight and 
obesity, few articles were identified in the peer-reviewed 
literature. Evidence from meta-analytic and systematic 
reviews on individual health outcomes was identified 
from 2012 onwards. For increased fruit and vegetable 
consumption, 12 systematic reviews were available. With 
respect to sugar-sweetened beverages, three systematic 
reviews and meta-analyses of prospective cohorts were 
used, along with six single-cohort studies. For increased 
physical activity, 15 systematic reviews of prospective 
cohorts, and a further 10 with a combination of cohort and 
case–control studies were used. For reduced sedentary 
behaviour, four systematic reviews of prospective 
cohorts and a further three with a combination of cohort 
and case–control studies were used. For reduced 
consumption of energy-dense, nutrient-poor food, no 
systematic reviews or meta-analyses of population 
studies were identified; evidence on associations of these 
foods with major health outcomes from single population 
studies (cohort and case–control studies) was used.
Improved outcomes from effective strategy 
implementation 
For adults, examples of improved health outcomes 
from meeting the HEAL Strategy targets and objectives 
include all-cause mortality, cardiovascular disease, type 2 
diabetes, various cancers, osteoarthritis, infant mortality 
and healthcare costs.3,4,13−28 Benefit areas beyond the 
health sector include disability payments, workplace 
absenteeism and productivity, workplace injuries and 
insurance claims.29−32 For children and adolescents, 
improved health outcomes from meeting the HEAL 
Strategy targets and objectives include metabolic risk 
factors, dental health, prehypertension/hypertension, 
cardiovascular disease risk factors, improved mental 
health and reduced depression, mortality rates in 
hospitalised children, bullying, and otitis media.33−38 
Estimates of the potential lives saved and 
diseases prevented 
Data models were premised on hypothetically achievable 
targets – namely, 5% reduction in obesity, 5% reduction 
in overweight, 15% relative reduction in insufficient 
physical activity, 25% relative reduction in sedentary 
behaviour, 25% relative reduction in sugar-sweetened 
beverage consumption, 25% reduction in insufficient fruit 
consumption and 10% reduction in insufficient vegetable 
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consumption. These data models suggest that, every year 
in NSW, meeting the targets and objectives could prevent 
at least 37 colorectal cancer cases (through increased 
physical activity) and at least 366 deaths from all causes 
(through reduced sedentary behaviour). For coronary 
heart disease, 351 cases could be prevented through 
increased vegetable consumption, and 370 cases could 
be prevented through increased fruit consumption. For 
type 2 diabetes, meeting the targets and objectives could 
prevent 510 cases through reduced sugar-sweetened 
beverage consumption, 466 cases through reduced 
prevalence of overweight, and 371 cases through 
reduced prevalence of obesity. The details of these 
examples are shown in Table 1. 
Table 1.  Estimated lives saved and diseases prevented every year in NSW by meeting targets in selected 
scenarios 
Exposure 
variable
Outcome 
measure
Target 
reduction 
in 
exposure 
variable 
prevalence
Current 
exposure 
variable 
prevalence
Relative risk of 
outcome measure
Population 
attributable 
riska
Incidence 
of 
outcome 
measure
Incidence 
attributable 
to risk 
factora
Annual 
number of 
outcome 
events 
avoided by 
achieving 
targeta
Insufficient 
physical 
activity
Colorectal 
cancer 15% 44%7
1.14  
(relative to adequate 
physical activity)44
5.3% 4 74445 249 37 cases
Insufficient 
fruit 
consumption
Coronary 
heart 
disease 
25% 47%7
1.15  
(relative to sufficient 
fruit consumption)46
16.1% 24 40647 1 479 422 cases
Insufficient 
vegetable 
consumption
Coronary 
heart 
disease 10% 90%
7
1.19  
(relative to 
sufficient vegetable 
consumption)46
14.4% 24 40647 3 515 351 cases
Sugar-
sweetened 
beverage 
consumption
Type 2 
diabetes 25% 29%8
1.20  
(relative to no 
consumption)48
4.9% 42 08049 2 041 510 cases
Sedentary 
behaviour 
(sitting for 
≥10 hours per 
day)
All-cause 
mortality 
25% 12%9
RR of all-cause 
mortality
1.34  
(relative to sitting 
<7 hours per day, 
adjusted for physical 
activity)50
3%
NSW 
incidence 
of all-
cause 
deaths 
(2012):
49 314
1 464 366 deaths
Overweight Type 2 
diabetes 5%
Men:  
39%
Women:  
25%7
Men: 2.40
Women: 3.92 
(relative to healthy 
weight)3
Men: 
22.5%
Women: 
18.7%
Men: 
23 671
Women: 
21 36849
Men:  
5 316
Women: 
3 995
Men:  
266 cases
Women: 
200 cases
Obesity Type 2 
diabetes 5%
Men:  
18%
Women:  
19%7
Men: 6.74
Women: 12.41
(relative to healthy 
weight)3
Men: 
15.7%
Women: 
17.4%
Men: 
23 671
Women: 
21 36849
Men:  
3 709
Women: 
3 713
Men:  
185 cases
Women: 
186 cases
a Because this modelling used Pe (prevalence of exposure from population surveys), not Pd (prevalence of exposure in those with the outcome 
of interest), these are likely to be underestimates. 
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Discussion
The concept of a comprehensive approach to 
obesity prevention and control is not new in Australia39 or 
internationally.1 However, efforts to move from planning 
to implementation of these comprehensive approaches 
is a recent phenomenon, now emerging in several 
countries.2 These approaches are encouraged by the 
Global Action Plan (GAP) for the prevention and control 
of noncommunicable diseases 2013−2020, endorsed 
by the 66th World Health Assembly (http://apps.who.
int/gb/ebwha/pdf_files/WHA66/A66_R10-en.pdf). The 
GAP includes nine voluntary global targets, including 
a 25% relative reduction in premature mortality from 
cardiovascular diseases, cancer, diabetes or chronic 
respiratory diseases; and a halt in the rise in diabetes 
and obesity. The obesity target in GAP is less ambitious 
than the targets stipulated in the HEAL Strategy (see 
Box 1). A recent global status report from the World 
Health Organization states that “obesity and diabetes 
can be prevented through multisectoral action that 
simultaneously addresses different sectors that contribute 
to the production, distribution and marketing of food, 
while concurrently shaping an environment that facilitates 
and promotes adequate levels of physical activity”; 
but the report also concedes that “research is urgently 
needed to evaluate the effectiveness of interventions 
to prevent and control obesity” (executive summary, 
page xiv).1 
Our study of the NSW HEAL Strategy 2013–2018 
showcases the range of health outcomes that could be 
influenced by intersectoral strategies. Note that, as a 
result of the complex relationships between risk factors/
conditions and health outcomes, the estimated number 
of avoided events shown in Table 1 cannot be combined 
to give total avoided events. Monitoring of these targets 
will confirm whether comprehensive sector-wide 
strategies represent a logical and evidence-informed 
approach to addressing the obesity epidemic. A key 
challenge is the adequacy and sustainability of strategy 
implementation. Process evaluation of the extent to which 
full implementation of proven multisectoral strategies is 
achieved is therefore a central component of evaluating 
the HEAL Strategy. 
Although we acknowledge its importance, assessing 
the costs and benefits of comprehensive strategy 
implementation was beyond this study’s scope. Outputs 
from studies such as this (and, in the longer term, the 
accumulated data on intervention effectiveness) can 
inform economic modelling of the costs and benefits of 
the strategy, examples of which have been published.40,41 
The explicit evidence of the social and health benefits that 
are likely to be achieved, as determined in the present 
study, helps strengthen the case for comprehensive, 
multisectoral action with respect to healthy eating and 
active living.
Limitations
This Australian case study is based on the Evidence 
Check rapid review methodology with additional selective 
epidemiological modelling. Our grey literature search for 
overweight and obesity was limited to articles published 
in the past 2 years. We also did not use some common 
systematic review techniques, such as searching the 
bibliographies of included papers for additional relevant 
references, because of time constraints. This means that 
we may have missed some relevant papers. In addition, 
some health behaviours we explored (as represented 
in the HEAL Strategy objectives) are less well defined 
than others in the literature. For example, energy-dense, 
nutrient-poor foods are described in various ways in the 
literature, making identification of relevant search terms 
more challenging. In addition, most of the literature does 
not centre on food groups as such, but focuses on so-
called ‘negative’ nutrients such as salt, saturated fat, and 
added or total sugars. 
In their methodological critique, Flegal and 
colleagues42 have noted the importance of considering 
whether the exposure and outcome were defined similarly 
for PAR and for the relative risks, whether the relative risks 
were suitable for the population at hand, and whether 
PAR was calculated using correct methods. Every effort 
was made to address these considerations in our study 
within the limitations of the available data. Studies for 
some of the targets and objective behaviours (exposure 
variables) did not always clearly define the exposure 
variable, or failed to delineate between associated 
behaviours sufficiently (e.g. between physical activity and 
sedentary behaviours). In some cases, they did not fully 
account for residual confounding.
Many of the meta-analyses used indicated that the 
outcome of interest was measured in a variety of ways. 
Nevertheless, large numbers of meta-analyses involving 
large numbers of studies and participants indicate 
considerably increased relative risk across a wide range 
of morbidities and mortality. 
The evidence base for children and adolescents was 
sparse compared with that for adults, partly because 
many of the health effects involved are longer term and 
require study designs to accommodate this. Educational 
outcomes studies in relation to behavioural changes were 
limited and represent another area where more extensive 
research would be valuable. 
We used a limited number of databases because 
of the expansive nature of the literature on obesity 
and risk factor behaviours; some nonhealth outcomes 
(e.g. educational outcomes, productivity) may be more 
extensively described within nonhealth databases that 
were not accessed in this review. However, the possibility 
that our research team may have missed some additional 
potential benefits as a result of these limitations means 
that the measures of association identified in the review 
are conservative and may underestimate the cumulative 
effect of intersectoral action.
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These case studies are confined to a few chosen 
areas, and we have not attempted to describe all the 
potential benefits that may accrue within the broad scope 
of the HEAL Strategy. However, these case studies 
were chosen for their high relative burden of disease 
in Australia6, which, given the comparatively similar 
chronic disease profiles in developed nations around 
the world43, should mean that our results are relevant 
to other settings. For our epidemiological models, the 
prevalence estimates for coronary heart disease and 
type 2 diabetes are the best available but are subject to 
a degree of uncertainty. The targeted changes for fruit 
and vegetable consumption, sugar-sweetened beverage 
consumption, and sitting time are ambitious, although 
we believe they are feasible over the longer term. 
Nonetheless, achieving sustained behaviour change in 
populations is challenging, and the avoided morbidity 
and mortality calculated for these objectives should be 
viewed with caution. 
Conclusion
Obesity prevalence may be reduced through 
multisectoral action in food production, distribution and 
marketing, while concurrently shaping an environment 
that facilitates and promotes sufficient physical activity. 
A review of evidence and our epidemiological modelling 
suggest that successful implementation of comprehensive 
sector-wide strategies targeting overweight and obesity 
could prevent a large number of chronic disease cases 
and deaths. Some notable outcomes beyond the 
traditional health sector boundaries (disability payments, 
absenteeism, worker productivity, workplace injuries, 
insurance claims) were also identified in our review, 
but more extensive confirmatory research is required. 
Sector-wide health, social and economic benefits from 
successful implementation of these comprehensive 
strategies are likely to be substantial if specified 
targets are achieved. This paper provides an example 
of modelling that can provide estimates of potential 
lives saved and diseases prevented through strategy 
implementation; these estimates are illustrative rather than 
definitive, but nonetheless compelling. Evaluation of the 
extent to which full implementation of proven multisectoral 
strategies is achieved and their potential benefits are 
realised is now a global priority.
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